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T^/N' :^ ^ ISii f -5 ;S Jc fc t \ T . 

(b) milE^OF*)a5lc:'>/<j:< <i:=b 1 zxD^&it.'tmmu. 
HuiStt<*;&iBuiS±gpa®<tllllfl*Jlcl^-3F®|cfeS]lg|J 

(c) mtRitmm^mz>^z>izmnm^mm-r^:^y'y. 

iet&A$n;t?iiisoam*KfiiJi-r-5ii±«<!: uTfts-r 
'f;^*»ii-r«*>i. 20 

(b) Hfiie^ice5A$n;t:«igT$.oT. Huis^iisoii 

HtjJ:e)lcejA$n^l $I(02j§gU/5:aSS14-lr^y>h 30 
^fiix-5J:p(CiglC^A$n/ij»i^<t, ^«t^-5:S^y'>?. 

[0 0 0 1 ] 

[0 0 0 2] 

[S£3t5cDtfe(irj] =i>e3.-i$'^s^fiitSTae>n-5.tp 40 
sjiict) (ma;s:e>Mic^iiic) aasnxEiig^ns so 


[0 0 0 3] j9li/$fe^ftffli:gJiiElSg)i(i. ^§U6*JIC 
•5, mi cD:^;*lctet\Tli, U < li^Sfj: 

TsEu(i:^;^-7^:-;^S:^^T>3:y. MMSSs^^^iiJM 

re^tfeiiSl^ (interlevel dielectri 

c) -effl*jn, -eo^(cM(cs'j<D»«)id^#*P5n-5. 

[0 0 0 4] S2(D:^;4I4^-7;^47;S (Tl^lJ^I^ftSlJ^ 

^^^IlcS3^5■r•5) tuT^en. k <4¥±i^i:S6ii^B 
e (CMP) (c<toT. j»«M(4$6^/i(oa±®z>^6P^ 

S<t UTftBS«fC«A UT/t^ - >JB^$ tl/t-ilODSI 
il«A«3efife$nS. C©yp-t^(4. 1 9 9 0^7^3 1 
2B(C'<'f-\'- (B e y e r ) l|lC5btUT%fT$n;t* 

H!^ffS4, 9 4 4, 8 3 e^ccpaaicM^snxu 

-5. 

[0 0 0 5] ^-7;:^47;if44^-y5^p><DfflS«il^aEIS 

»<*^S:^6*)lc *-:^iR]lc) x-;/5^>i^u 

xmmM^Mt^ ^7;^^^ ho 3E<T 

3»t\) jS«Jgfi!cT#fCt. ^fe'fb^WK^-fXyf^V^/'. 

■t;^(4*Kfi*j lc¥ilYb«S^i^K$SJi$ Jf$fi)t-r -5 c i/j: 
£(4. $£®4gS^I^I5liS (multilevel i 
nterconnect i on) (C<!: ■3Tfli«&TS8* U 

[0 0 0 6] 

[5gWAt«J*UJ:5<t^-5g|li] 1 9 9 3^1 1^1 6 
B^ft(0*@!»#fFm5. 2 6 2. 3 5 4-^lCtt3-h 

(Cote) HfCctoTif^fFfim^nfcsftasnyty^ 
;^^'yp•t;^X>^la^^nTt^•5o =i-hll(i. A I -c 

JS^. fc<tc;SftS?K (3IM*4*iJ6iit<*0]Ig|J 

^®<fcy^g^^7]c3p®^/^<;^,c^TT;^><-5c<tA<^5) ^ 
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^® e n m /d: I \ L liiK W A * T(0 <t C * ^ 
[0 0 0 7] 

i Id J: -3 XUM^m-Q&^ :iiitliz.<r>1tUP\^ U/S:. 
[0 0 0 8] ^iy6«)/j:4ii:»llSliSliS(4fl'(^OS/j:<5i|g 

(C*fUT, (fflJA.tfil@0. 5 Mm) (il^DM 

Pfl IC5& <t* <) K tt±8«^tt^JB-r « C d: /j: < we $ n 

[0 0 0 9] 'S^^7.<?mmizte{.\x-Wi\z.miRini>m 

^^^^■r-SSI* (pi I I a r) ^itafittWSffl/t 


[0 0 10] l^tit^^X. *^WI4IIKfl*)(C^±i/d:±gP 
|5|-¥M±lc3&-5J;plc-r-5x-7^->y^MlC^ti. CCD 

Wim<D±s^mm^nnt/i ici5i-spis_h ic« s j: 5 ic3i© 

20 i*3g|Jlc«A$n;t?ijilS*ity£B-r:;^-7"-yy«!:«:S(c# 
[0 0 1 1 ] 4:flWJ4, »®±ICii«$nTllSfi*)IC¥ 

tt< <tt)]l±g|55J-<Z)-aJ^|^*LTF>'fSO/'?^->«:JK 

«:^7^'>:>'*^tf. c<o3|(C»p^<DiJ^^<<!:t> 1 o(4i 

(4iiMfi*)fcgi 1 <Di^mm(D±^^m(D-m-^'^xmif-^iit 
1 <Dtmm^mr>j^'^{zmmmt:mk-t^xTv-fii. 

•r =fc p (C-T/ W ^ ^'fb^6<]«iMfl*) (cfiSgWSt--5 

(CMP) i^HlC'^t;. CMP<i. Sf*L<(4^ 
«SI©]ISI5^iii*i|IKfi*](cmi cD$6^JlO±g|Ja®<tl^ 
-¥n*«:t-<!:C^-Ci^toy, g|(7)rtgmcKA$n>i:1S 

40 [0 0 121 :*:^B^(4. «4S±(Cff5^$nfclg 1 0*6^ 

»^mizm^-t%o 3i<Drtgi5ic«A$n 

mmiimnmzm-wmiz&^mm^miz-^tio 
Hijai<Djs«s<Dp'S<Dc^^i:< <tfc 1 0(41 m<ommi^rzm 
mirifj^>hx$>^x. m«ff^^zm^ <otitmm<o±&m 

50 tif^mm^m'^>i:^izmm^n/tm2<Di&mm^miz^ 
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[0 0 13] 

OfflS&ISEiSIIIS (interconnection 
level) ^^^tfCtfe-C^S, «A*nfc^il«OJl 
$om-'tt^^<-r-5/t««>lCli. t6^S2 2^i-5i>(C¥ 

[0 0 1 4] ¥jSi*^i+T(i. nu^m(omu^^-<'-S'- 

m^OT^ A -T ;^ J5 J: t/C/ $ yS: (iifi jgflcOi^ :/ □ -b (C 
@W<DI|/jM|g(CRBS$n^<, m^<OQ\ts «SJ!£^^2 4 
<ti|li$fc;5:^2 602-30^^/1^ ->JB^U>ta^(Dlfeli 
^2 2<7>8lr®0^Stt-, cneo^li. 7t^h>UV^^^7 
-f J: s /tx 5j- > X 5^ > o J: p 4a (D ® ^ /<£ S 

:^ttX->f^>iftJli|5€:ffltxT, 112 2©]i±gP^J$^^ 

[0 0 1 51 0 2OAT'(i. ^mM2 8;&iSfelie2 2^ 
SoTt\-5. jlfli2 8«i. ffijxff, !^S^^ (PV 
D) . -fk^m««f* (CVD) . S3ft*#PPVD, =6 

L<(iT;U5^'5A. p. fcJ:C;tcn€>2fi(D^«0^ 

^*cJ^rd:<<i:=t>9 o%#w-r*o MicPM-rnis. mm 

2 8 (i, 2 OlU±0^fi!tll (sublayer), 
li. 4^1*2 0 OAOT i SJSgR«^S. CVD-bKtt 
PVDICJ:€.2 0 0 A~4 0 0 ACQT i NtSfigS. fcj: 
t/tA I - 0 . 5 % C u ^^0]i±g|5^ifi!c)l^#^T'^fi!t 

[0 0 16] @20B(i. WeUT-3IK2 SO^SgiS^J- 

«-K5*U;tm(c, ^2 4<t 2 6lcSoTl\-5i|ii/£>5:ffitA 
iilSS Och^iSi^ncffiJAjS^S 2 ch^, "tn^etx^To W 
aii»*L<(i^b^fi*i«i*«fl*)«SPe (CMP) (Ccto 
Tftton. Sffi2 0«:^tf^?x-/\fcJ:t;x**:l±WS 


psffli uT(i, it^Kttmt&^itmmff^izii^^^n 

IS) 14. CM P(t'(c#S{^;5<^feiitjict^;t>3l^a]gTS 

iRmizm^^n^ 00:1 f}mmffjr£ttm-cs>^) <t 
10 p;ft:?'Pl2^(4@2 0Bic^-rJ:5JS:— 

i^^i}ittmm2 2<D±^mmt+-ifizp^w-m^f<ii^x{,\ 

■50A<^A^S, ::cT•(i*ffll,^^»i^OlllsO3fgc0l|lT'^^ 

[0 0 1 7] mmm<Dmm[i. mu\nmzi&w (p i 1 

20 I a r ) «|&*AnSJ:5)lcgati-rs::tJcJ:oTllS 

mx>^e>sn-Mmop^o«'!?ni:fii*<t5) ^'A^-t%\z 

(4. it#SO^«i4*5J:DCj6|ttgto*j3|!4tflifMOCMP>' 

ai^-<>4-4(c^i^t)/::iaS>tiE®0^0 4(c^-r. 
112 2(45feiaiO«tp(c:UTJBj5!c$ns, U»^uni:;&«6>, 
30 01 OB (C^KU;tilSffi/j:^ 2 4(4. 113 33=1:1X0 4 Tli 
^/S:^c;g|9;it3 4(cH^^;^T«.-5„ ^ 3 4 1435^ U/:: 
i|i0^/4^O-ty-/ > h (^ftlJO-bi:^-?' > h 4 0 , ±{|iJO 
•b^pt > H 4 K feJ:tX*(|IJO-fe4/'> > h 4 2 ) 

5n-5J:5(csuT*y. cne)0-fei/'>>h(4«6Jitt 

1*3 8 (F«Jii3 6 lCctoTE^^^iij^$nT^^•5) ^1? 
UH*. S<*0]I§|J«®(4g2 2(D±giJa®<kllKS*llC 

[0 0 18] 05(4. /t^->jg^3?n?tjfet#^2 2* 

ae'j;5(cii«5n;ta»sBS2 8$:^-r, 11614. m.t& 

40 fi*l(ClSgua®A«S2 2 0±g|5a®<*:IIKfi*l(Cl^l-2F®(c 

&-s?sm-fe^pt > h 4 4 i 4 6 ^^-r. ^it±(4. cn 

60-fe4/'>>hf4ffimfi*J(cJg^$nT. ^-<Di|iJ!£«:jg 

■r-So ^3 40f*9a5(C!^ii^tti*3 8^$fi*An-5c<!:(c 
J:oT. itiffi^i:aSS|(DWe!f#14Z>i|ll^e*](C(4l o^fc{4 

[0 0 1 9] 0 7(4. 2 00SS^-SS-t^^;<> h 5 8 
50 *fii A. 3 *Oa<* 5 0 y HtiS<*#0#li 5 2 O 
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8 fe 9 lcg5-ra<*##iliS 5 2 ©J: 5 ic, Mlci|«i5 

^>x-r>;J^/\°-;/ K5 5 5 2*^ 

5 4Z>«Jf$fi!t$n-5Ci'fe»^. ffi^«:i«^(c(i. 01 1 

[0 0 2 0]@i2(i. 2oc5»i!iiiiiA»&«:-5gP4J-$^ 

■r¥®0"Cfe-5o m 1 (Dmmmit i *(Dtt<*:#aii!ig 5 2 

ilM^i^mm 6 4 »S^*j»iiSS 6 4 (73 5 ^.<D 2 * 

5 2 T'JS*> U . 1 2|s:(itt<*«-^ y-T^-f K 

[0 0 2 1 ] 01 31*. 3-1 3 IC,=eofcffirM©iE 

RX^o ^ (DiH^mm 2 2 It. ^iitttf*: 5 0 # 
i|S^5 2fcJ:DC6 4 <i:lllfa*)(Cll|-^®(CS>5±g|5a®^ 
2 (OSfeiitii 5 9 (»SU<(i-K<b->'j=i> 

—m^^7.i7}i<D<i:olz, /\'-rT/\- Kv::?.^' 6 1 (ffij 

S3<OjftjSt^6 2tfi/\-]i^7.^6 1 ^SPetplCS® 
$tl. 5 9. 6 1. fc<tt/6 2»J^-7X^i66lit^O«^ 

mz.lif^ 3 <DI6^® 6 2 C <h IZ J: o TSA<ff$ 

6 0(7)^pgP5e-fc^y. iJAiiiii 6 0 

JfJiSK-r -SX V^^t 111— ox .y 5^ >^^|C<i: o T/< 

[0 0 2 2] ±mut:zmm<DT^mit. tt<***3i^ii«ti^ 


A» lew g $ n« 3l®ttO«*4Ttti**iJB^ $ +IT 

-r^:fjm^^-r, t^mm^m 0 (ctnti^tm^-r^'b 

3S«14-Ct)«fct\) li^/'?^'->JB^^<0ieatJ12 2*M 

it«^n-5o S<*JT$^«*4 7 0 14, -?-0^-C^2 4<Drt 
g|5(CSi*7 2S:Jf$fiK-r^J;?)|C/t:J7-><k$n. ^icO 

10 -5. 

[0 0 2 3] ±j2liOlllK60iJ(4*JISfi*l«!:Ue»«ty "btfU^ 
S ic^ U T t ^;S: t \fte<D ^ < oaftfc J: t^/ * (4«ilie/t 

n(Dm^m{fnii. t 1 . tin. t i a k 
ctt;c^^b->'ja» ititmmx&v. ^m^^i^mmn 

Pi) 14, ll«s%A«?#/ttN<!:5t^-5fF§Bl#g/<CW®a«0 
!✓ 'K^HClft^ L T «t I 
[0 0 2 4] JU±Oa»W(cliU, SCciUTOD^I^M^-r 
•5. 

•r-5^Sfei^JllcffiJASn/::jei|g$:fiix-54i39f*T'/W::^ 

40 ?K^-r-5x-7^yy<t, (b) mtiM<opimz''pt£< t'h 

1 HljlEa<*X><Hfil£±g|5«®<klllCfi*) 
lc|5|-3F® fc^SUgp^H^^^S J: p ic^S^^T^y :/ 

<t, (c) msimmm^moJi^izwm^mm-r^yf. 

^y^t. (d) HuIH«SK(D]lgpa®*^milEi^ii^li(D 
Htiffi±gp«® <t UK M (c (51 -qz® (c 5 J: 5 IC Slj 124^^ 

50 ■r-5ffiA$n;t:jiiii^fii>L-5#js<*T'/\''rA^iijt-rs 


( 6 ) 
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(4) HtjE^(D'>/d:< ifc-gP^X)^ Huieo^46S«)e 

i (c J; o T}Bfi£$n-5giIIH^ 2 fflIEK©*;*. 

(5) ffillExy5^>i/:^5^-y:^A«S5IBS6ll*SP«j(c/W7 

(6) mti&i^tfitiiii^&mmizmm^n. -^T-vzf 
(a) fcctcx (b) Mmzm^zw^mi^^^msM 

(7) BfiaO'>^j:< tht) 1 ■D<Da<*:^ff$fig-r-5X7"-yy 

(8) H5l5W«l^;5«2ot)K(i-?-.nJU±o^^ex>^e> 

(9) S«IIE«J5S®*«. T i , T i N. T i W. W. A 

S(in*m4A^ e>1i^^ n-5 HolEm 8 lilEiSo:^;* , 

(10) BulE«fiEJi<^>5-&<7)i^^/d:< .ht) i o;5«ttJKfl*)fc 
lt«$n«Hu!Bm 8 JliEKO:^;*, 

(11) BtJSE«^S<Z)S±SP^^«<, A K C u. fccfct^ 

<!: t> 9 0 %#A/T'fiKSmllE^ 8 UlEttO:^)*, 

(12) BulE»fSXx>vyx>i, wa^M^i-i^k^JSJcGSiJ 

ffiWe;^7^->y«:ffiffl-r-5BulE|g 1 JaiEtS©:^;*, 
[0 0 2 5] (13) »«±ICii«$nTliefl*)IC¥*l 

(a) ^«>S«)e>n/i/t^'->(CB{HEag1 <Dl6»ii<D'> 

'>«:<<tt) 1 IISfl*)lc:BulE±a5a®Oi§$*T@ 

&fsi^«:< tt) 1 ooa«:*»y at; i jatDiijgiu/::^ 
■fe4^^>h*^e>rit'5cfcp-r<5:^7^y::^<t. (b) hifIES 

t>}$o§ij^-eflri8EiisiiS$s^a«)ici^^UT. fluis^s 

|5|—2F®(cfe5<t p(cU. ^-nicJc-pTSufiB^Oi^jglJlc 


oT. SfIIBe<*X)<BtIIEtt<*lcil;9:y/>^og5iEa#®S3 

=t y «tNHtjiE«isi8i(DgP5i-cDa«*i»ih-rsiffl±«<!: u 

(1 4) hOIE^ 1 (Otfeiitg<tHUIEOffiA$n;5:jilS<l:* 

(15) ^mvcm^'B^-t^T.^vy^^Kz^h: BuiB 

^«<baz><HuiE^ 2 co*feS^HS:KiiLTH5IE^-7;^^4i 

10 -s.wmMm\zw^^x\.^^oKzr^. lusEm 4m 

(1 6) m^(n>^m\\M^l\i^-t^7.7'vlf1fi^^7.^? 

7^p-t:^^ffiffl-r'5H5IBmi 5 iiibKcd:^)*. 

[0 0 2 6] (17) ^^:K<?^m,\\Mmif-^'mxtL^ 

iS^^T'/t-f^^-C&oT. HfFfE«jS<**«. (a) a«t±lc 

art lcJf5^$n;t^iifto^$rfiiA. -516^11 (b) Su 
IE^JcffijA^nyt?»i!®-C*^T. HtIIEj»|g(Dllgpa®Ji 
Buie$6iita±8l5ail<tSISWlc|5|-^il(cfey. iUlEiS 
20 *S05^0iJ>/<j:<<!:t)l |lsa*)lCHljIE±gpa®© 

p(c^(c^A$n/S:W*i<!:. ^fiS^sy^X^^^S-fbm 

(18) H>I^^fi^/>t|&igt;^|4;!,^e>}B^$tl-Se<[IE^1 7 

(1 9) BulElgl <DSfe^)i<!:H«ilEj»i|!S$«pm2 0teii^ 
Ji^MlCfilx-SBuiESg 1 7 lliEKomjif*. 
(2 0) HU8Elg2©JftigtlS*SiaUTBfisE^^v;^^^JS 

30 -fb«jfi<* icsma*) icsj^ $ nfc^J5<be*ig(c«B;^s m 

[0 0 2 7] (21) SS±(Cit«$nTllKa*l(C^ 

«#ji<*T'A-<^*tiie-r-5:^;4(c*3t\T. (a) milE 
Ifeiit^lc^^JfJ^L. HulE^(DF*Jg|5(C'>;a:< <tt) 1 o<D 
ti<*$fiSji-5J:p(c-r-5X-5^->y<!:. (b) sfjlEtfe^il 
«:M5ct2.(C^«M«:±i«-rS^5F-yy<t, (c) SulS 

^«<*7=/w;^$weuT. HfriE?i«is©]iSBa®*Hfi 
wmm<r>±^mMt.mm.mzn-w-m\zih^^o\zm 

40 ^U. -5-niC<fc^THuiB^Ortg|JlCHulEe?A$n/t?Slig 

A$ti;tjiJsoiam«i»±-r-5R§±«<i: uTftffl-r^c 

<h«:!^Si<frs«A^Fnfc?Si!ig*fiiA-5i»s?Sf**!Kjt-r 

(2 2) ByiEa<*X>«HulBJ6^<*<i:lslD«^Ttlf^$n-5 
HuiBH 2 1 ffilEKo:^;*, 

(2 3) HuiEtt<*X)«tuie«6^<*<t^J5:-5«*4"e»f^$n 
ShuIEI^ 2 1 ^iEtE<?3:3^;*. 

50 (2 4) mw&.'i^ifiwmiVkx^m^ic\.^msM, iz-m. 
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(2 5) m2i&i*-titmm«n-ci^m^ti^m^im2 3m 
[0 0 2 8] (2 6) ts^^x^^aSiii, mzmiKfjimm. 

m?L(iA\. Cu. •feU<(iA I -C u^^. A^e>jS-5 

[0 0 2 9] iBaaiSI'^®^P^^7 7^>;^ 
*Bilc;*©*aJ8iSAICj:*ajSa*SfflOT#«>*. 20 
sas-^ T I = 1 9 7 6 1 

^aa^lMS-^ 08/315, 529 
ttJggB 1994^9^300 

Jain 
[@li(Dl9i«)&:Siiii^] 

)simm\zm^fs.m.ir^:Kv'vzf^f^-rnmmx&^. 

[0 3] 2t:f|Rg(Cck-S)y^Xt>taSSi^iEifS)i©JKfiJt:^ 30 


[0 4] 0 3©l|iljl4-4lCj»pBi®@-Cfe-S. 

[0 5 1 mA(Di&.mm^mo^o\zm''minifi¥m^n 
[0 6] 0 5-ciia3n;t!im«mipsi^ft$n-5;^ 

[0 7] *:|iq«-C#iJfflTI?-5«A!)SISOSI«6ffiJ*^f ¥ 

®0T35-5„ 

[0 8] ■:$.f^^x%mx^^^xmm<Dm(D%m.m^7F. 

[0 9] 2^f|q^-C|iJffiT€r<&^A«Sl!l(7?SiJ(Dll]Mg«i]$^ 
^¥®0-C&-5. 

[010] *%WTfiJffl-C#-5«A!iilil|OSiJOl^«feffiJ* 
^•r¥®0T'*-5o 

[011] *^WTfiJffl-C#-5ffiiA^IScDSiJOllSSffiJ* 

[012] ^J^$n/i2^<DfflSl*I^KtS®©KAW«! 
[01 3] 01 3 0^1 3-13 (Cjae>Bfr®0-C*5, 

[01 4] ^^\zi&w^mm-%7.^y:/%:7^-r^m^ 
2 0 s« 

2 2 Sfeitll 

2 4. 2 6 « 

2 8 ^lEI^ 

3 0, 3 2 AWISJ 

3 8 i&mi&w 

4 0. 4 1 , 4 2 ^<D-fe^^^> h 

5 0 

5 2 

5 5 ^>'r^><fny\^ 


[01 ] 


[0 5] 


[0 2] 


20 





a , 1 


[0 3] 


[04] 

? 36 M 


[0 6] 


a j6 }4 
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